Uncoupling of lipolysis from cyclic AMP by procaine: a tool for studying the mechanism of action of antilipolytic agents.
The initial rate of net glycerol release in norepinephrine-stimulated adipose tissue fragments was inhibited (40-78%) by procaine-HCl (1-5mM), whereas basal (unstimulated) lipolysis was unaffected. A dose-related inhibition of norepinephrine-induced lipolysis by procaine-HCl (0.1-1 mM) also occurred in adipocytes. Procaine-induced antilipolysis was associated with an augmented rather than a reduced hormone-stimulated increment in intracellular cyclic AMP. The dissociation of lipolysis from cyclic AMP accumulation has been termed the uncoupling effect of procaine. This effect of procaine was employed to define the precise mechanism of action of the antilipolytic drug clofibrate (Atromid-S) which inhibits lipolysis by reducing cyclic AMP. A reduction in cyclic AMP by clofibrate was demonstrated in norepinephrine-stimulated cells exposed to procaine (uncoupled system). Thus, the inhibitory effect of clofibrate on cyclic AMP could not be attributed to accumulation of products of lipolysis. Because neither procaine-HCl nor clofibrate had any effect on the low Km 3':5'-cyclic-AMP phosphodiesterase (EC 3.1.4.17) activity in hormone stimulated cells, the clofibrate-induced reduction in cyclic AMP was attributed to its direct action on adipocyte adenylate cyclase.